A diagnosis of myocardial infarction or spontaneous angina could never be made on the basis of a single feature, but demanded careful evaluation of the total evidence provided by the site and character of the chest pain, the associated symptoms, the clinical findings, and the electrocardiogram.
Attacks of chest pain which are not very severe or prolonged and yet are distressing enough to make a patient consult his general practitioner present a difficult problem in diagnosis and management. Severe and prolonged chest pain calls for immediate action whatever its cause. But a relatively mild attack of cardiac pain, once it has subsided, usually leaves the patient feeling perfectly well; indeed he often calls himself "a fraud". Nevertheless, such a symptom cannot be ignored, for even slight coronary pain may herald major infarction' 2 or sudden death. 3 Indeed, attacks of spontaneous angina are almost as serious as episodes of frank infarction. [4] [5] [6] On the other hand, most chest pains are non-cardiac and unimportant. That is the problem. If the patient is reassured inadvisedly the result may be disastrous, but if unnecessary precautions are taken he may be greatly inconvenienced and even left with an ineradicable anxiety regarding his heart. There is an urgent need for guidelines to help general practitioners decide whether an attack of chest pain is cardiac or not.
The term "coronary attack" is used here to denote either a myocardial infarct or a prolonged episode of myocardial ischaemia. It includes what used to be called "acute coronary insufficiency" and is now usually referred to as spontaneous, or unstable, angina; in short all that Proger7 embraced in his term "acute coronary heart disease".
Received for publication 11 February 1980 The difficulty in trying to offer advice in this field is that it is frequently impossible to reach a firm diagnosis. This is so even when all the facilities of a coronary care unit are available. The problem is obviously greater when the attack is slight and the patient treated at home.
Episodes studied
This is a report of a prospective study started 10 years ago of 456 consultations on patients who presented to their general practitioner with one or more attacks of spontaneous chest pain and who were referred for specialist cardiological opinion. Each attack was considered by the general practitioner to raise a suspicion of coronary disease, though in none was the diagnosis regarded as definite or the patient ill enough to require admission to hospital, apart from a very few who insisted on remaining at home. Half the patients were seen within three days of the onset of pain and the remainder between three and 14 days after the onset. Patients seen more than 14 days after the attack have not been included.
The 456 episodes occurred in 383 patients, each examined by the author. Fifty-seven were seen in two attacks and seven in three or more attacks.
Thirty-six of the patients had had one episode and 12 had had two episodes studied by the author before the start of the 10-year period, and these have Short been included in the series. The ages of the patients ranged from 24 to 84 years with a mean of 62 years. The male/female ratio was 1b3:1.
In one-third of the episodes the pain started while the patient was in bed, in two-thirds during the ordinary duties of the day, and in only four during exceptional exertion. In 311 episodes there was a single attack of pain, in 72 two attacks, and in 64 three or more attacks of pain. In nine episodes the number of attacks was uncertain. PREVIOUS HISTORY In 90 episodes (20%) there was a history of previous myocardial infarction, in 89 (20%) a history of chronic angina of effort, and in 17 (4%) a history of angina starting during the preceding month. In 68 episodes (15%) the patient was known to have been hypertensive, in 19 (4%) there was a history of paroxysmal or persistent arrhythmia, and in 13 (3%) a history of valvular heart disease.
Method of study
In each case, a history was taken with particular reference to the site, distribution, character, and duration of chest pain (or discomfort). The site of the pain was coded on the basis of a numbered plot ,of the torso as previously described.8 Inquiry was made about previous attacks of chest pain or discomfort either at rest or on effort, but the patient was not questioned routinely regarding a family history of heart disease to avoid increasing his anxiety.
The cardiovascular system, lungs, and abdomen were examined routinely, and other systems as indicated. The diastolic blood pressure was always recorded at the fourth phase (zone or muffling) and frequently also at the fifth phase (cessation of sound). All Enzyme studies were performed in 148 episodes. They were not done as a routine, because the results could rarely be obtained in less than 12 hours and so could be of no help in immediate diagnosis. Nevertheless, enzyme estimations were valuable in helping to establish the final diagnosis. At the start of the study, both aspartate and alanine aminotransferase (AAT and GPT) estimations were freely available; later GPT was discontinued as a routine estimation.
In 436 episodes (96%) the patient was followed for at least a week. In 205 episodes (45 %) the patient was followed for at least a year and in 99 (22%) for five years or more. In 15 episodes (3%) the patient was dead within a week, in 25 (5%) within a month, and in 99 (22%) by the end of the follow-up period.
A final diagnosis of acute myocardial infarction was based on a history of chest pain consistent with ischaemic heart disease as established in a previous review of the earliest symptoms of coronary heart disease,8 together with either an evolving electrocardiogram consistent with infarction (153 episodes), or a rise of AAT to at least twice the upper limit of normal 24 to 48 hours after the onset (29 episodes), or a single electrocardiogram consistent with infarction followed by death from arrhythmia within 24 hours (two episodes). In 19 of the 184 episodes of acute infarction the patient was dead within four weeks.
A diagnosis of spontaneous angina was made on the basis of an attack of chest pain at rest similar in character to previous or subsequent attacks of angina of effort or myocardial infarction, together with current or subsequent electrocardiographic evidence of ischaemic heart disease but without the characteristic evolution of acute infarction and without a significant rise in AAT level at the time of the episode. In five of the 69 episodes of spontaneous angina the patient was dead from ischaemic heart disease within four weeks.
A diagnosis of non-coronary disease was made if the pain was inconsistent with ischaemic heart disease or there was evidence of an alternative explanation for it-provided the electrocardiogram was normal ( The proportion of episodes ultimately diagnosed as infarction was highest in patients seen within 24 hours of the onset (62 out of 128, that is 48%) and lowest in those seen between seven and 14 days after -the onset (31 out of 104, that is 30%). The proportion in which no diagnosis could be made was also highest in those seen within 24 hours, 20 out of 128 (16%) compared with 34 out of 328 (10%) in the -case of those seen later. Non-ischaemic heart disease, with or without ischaemic heart disease, was diagnosed in 115 of the 456 episodes; hypertensive heart disease in 70 (15%), valvular disease in 13 (3%), an important arrhythmia (atrial fibrillation, sinuatrial disease, complete heart block, paroxysmal supraventricular tachycardia) in 24 (5%), and pericarditis in eight (2%). Of the 184 patients with acute infarction, 31 (17%) had associated hypertensive disease. Non-coronary chest pain occurred in 149 of the 456 episodes (33%). The commonest alternative diagnoses were skeletal pain in 31, pleuro-pulmonary pain in 13, biliary pain in 10, and pericarditis in eight episodes. In 57 of the episodes, no diagnosis could be made, though in several the pain was believed to be oesophageal in origin.
CORRELATION BETWEEN SYMPTOMS AND FINAL DIAGNOSIS
Site of pain In 107 episodes (23%) the patient complained of pain in the sternal region or like a band round the chest with classical radiation either to both arms, or to the throat, jaw, across the shoulders, or between the scapulae. In 221 episodes (48%) the pain was sternal or band-like without classical radiation. In 64 episodes, the pain was in the left chest with or without radiation to other areas, and in 49 episodes it was in some other site. In 15 episodes, the patient described pain in multiple sites.
A final diagnosis of myocardial infarccion or spontaneous angina correlated most strongly with those episodes in which the pain was sternal or band-like and had a classical radiation (Table 1) . Nevertheless, in 22 of 107 such episodes (21%) the ultimate diagnosis was non-coronary pain and in a further tenth the diagnosis remained uncertain. Character of pain
The great majority of patients described their pain as being unaffected by breathing, twisting, or bending. But in 21 episodes aggravation with breathing was noted and in six the pain was affected by twisting or bending. In only one of these 27 episodes was a diagnosis of myocardial infarction established and in this case it was complicated by pulmonary infarction (Table 1) . Some other observations regarding the character of the pain may be mentioned here. In two cases of pericarditis the pain was not affected by respiration, and in one it was relieved by lying rather than sitting. Conversely, at least one patient with acute infarction found relief on sitting. In two patients with pulmonary infarction, the pain was not pleuritic at first, though it became so later. Three patients with severe chest pain sought relief by walking around the room; none of these proved to have acute infarction. 
ACCURACY OF BED-SIDE DIAGNOSIS
Of the 184 episodes ultimately diagnosed as acute infarction, 174 were so diagnosed at the beside on the basis of the history, examination, and available electrocardiograms. One was misdiagnosed as a non-coronary episode, three as spontaneous angina, and in six the bedside diagnosis was uncertain.
In six episodes, an incorrect diagnosis of myocardial infarction was made at the bedside. Two proved to be non-coronary episodes, two were attacks of spontaneous angina, and two remained doubtful.
Often, the diagnosis had to be made by piecing together a number of clues. For example, one patient was cold and clammy, suggesting a large infarct; but the electrocardiogram showed only borderline abnormalities. Another complained of dyspnoea and nausea in association with central chest pain lasting three hours. If the symptoms had been the result of myocardial infarction, it would Raised, but less than twice normal; GPT not done 14 13 0 1 0
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ENZYMES
At least one estimation of AAT was made in 148 episodes, and in one-third of these GPT was also estimated. In 62 episodes, raised AAT was reported and in 53 of these the final diagnosis was myocardial infarction (Table 6 ). Of 13 episodes in which AAT was raised and GPT normal, 12 were diagnosed as myocardial infarction; whereas of 10 episodes in which both AAT and GPT were raised only three were diagnosed as myocardial infarction. In 86 episodes a normal AAT was reported; 34 of these were diagnosed as myocardial infarction and 19 as spontaneous angina.
Discussion
An episode of chest pain raising some degree of suspicion of a heart attack is a common experience. This series clearly represents a selected group. Most individuals who experience chest pain do not report to a doctor at all. Of those who do, the mildest episodes are dealt with by the general practitioner alone, the most severe are sent to hospital, and only the equivocal ones are referred for cardiological opinion. Nevertheless, these equivocal cases form an important and difficult group in which guidelines are badly needed, particularly by the doctor who first sees the patient. This study was designed to meet this need.
Unfortunately, this is a field in which certainty is unattainable. This is reflected in the large proportion of unsolved episodes in the present series. Even where a label has been more or less confidently applied, the diagnosis is by no means beyond dispute. Nevertheless, I believe that the diagnosis is as accurate as can be achieved with currently available techniques under the circumstances of a study in the community. It is hoped that the size of the series will prevent serious distortion from mistakes in diagnosis.
DIAGNOSIS
What conclusions can be drawn from this study? First, with regard to the history. In patients with no previous history of infarction or angina, the strongest correlations were negative ones (Fig. 1) . Pain affected by breathing, twisting, or bending was never, and pain at multiple sites was rarely, associated with a final diagnosis of acute infarction or spontaneous angina. Surprisingly, perhaps, classical sternal pain radiating to both arms and the jaw did not show any outstanding correlation with infarction or spontaneous angina. Of symptoms associated with chest pain, the only two that were in any degree remarkable were nausea (with or without vomiting) and sweating, both of which showed a positive correlation with acute infarction.
In patients with a previous history of infarction or angina there was a valuable additional point (Fig. 2) . The pain of acute infarction or spontaneous angina almost invariably had the same epicentre as before or was immediately below it."1 Pain in another part of the chest was rarely cardiac in origin. The commonest mistakes made by the referring doctor were overlooking recent onset angina and failing to elicit the fact that the pain was affected by breathing.
With regard to examination, the most important point to emphasise is that in most of the cases of infarction in this series there were no abnormal physical signs. This was so even in patients seen within 24 hours of the onset. Shock and tachycardia (heart rate 100 per minute or over) were strongly correlated with infarction, and breathlessness was positively associated with a diagnosis of either infarction or spontaneous angina (Fig. 1) . Bradycardia (heart rate below 60 per minute) showed a positive correlation with infarction in patients with a previous history of infarction or angina (Fig. 2) but the numbers were small, and this association was not found in cases without a previous history. Changes in blood pressure, abnormalities of the cardiac impulse and heart sounds, and the presence of a murmur were all unhelpful. The presence of a pericardial rub (in the absence of evidence of major infarction) indicated non-ischaemic pericarditis. Angina induced by history-taking or examination was diagnostic of spontaneous angina.
The electrocardiogram was the most valuable aid to diagnosis, though no single piece of electrocardiographic evidence had a conclusive diagnostic value. ST elevation, however slight,12 showed a strongly positive correlation with acute infarction ( Fig. 1 and 2) . Nevertheless, almost one-fifth of the episodes in which ST elevation was recorded did not prove to have acute infarction; the abnormality being the result of ventricular aneurysm, acute pericarditis, or a physiological pattern. In patients with no previous history of infarction or angina, the finding of a major abnormality of coronary type was strongly correlated with acute infarction. An ST/T abnormality too slight to be codifiable under the Minnesota code was associated with evidence of acute infarction or spontaneous angina in over one-third of the instances in which it was found. A strictly normal electrocardiogram largely excluded infarction, though not the almost equally serious diagnosis of spontaneous angina.
In patients with a previous electrocardiogram, evidence of deterioration was strongly, though not If the diagnosis remains doubtful after electrocardiography, the course of action depends on the length of interval since the last attack of suspicious chest pain and the availability of a coronary care unit. Any possibility of myocardial infarction must be treated seriously, and a diagnosis of spontaneous angina must be regarded almost as seriously as one of infarction. If the pain is still present or has subsided within the past 24 hours, and if a coronary care unit is within easy reach, it is probably safest to admit the patient for observation. If an interval of over 24 hours has elapsed since the pain subsided or if a coronary care unit is not available, the patient should be kept under "active observation" at home. This involves keeping him at rest, administrating a beta-blocking drug, a nitrate, or diazepam as indicated; checking the serum enzyme level and repeating the electrocardiogram after an interval of 12 to 24 hours. 
